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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an axial-gap type motor 
in which the loss or the like of the motor is not increased, in 
response to the number of revolutions. 

SOLUTION: In the axial gap-type motor 20 with a rotor 26 with 
magnets 27 and a stator 22 with coils 23, air gaps d are formed 
among the magnets and the coils, and the rotor is moved, so 
that the air gaps are changed in response to the revolution of 
the rotor. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the axial gap mold motor which it is the axial gap mold motor equipped with Rota which 
has a magnet and the stator which has a coil, and an air gap is established between said magnets and 
said coils, and moves in said Rota according to rotation of said Rota so that said air gap may change. 
[Claim 2] It is the axial gap mold motor which moves according to an operation of the centrifugal force 
on an axial gap mold motor according to claim 1 and accompanying rotation of said Rota in said Rota. 
[Claim 3] It is the axial gap mold motor which moves according to an operation of the force in which the 
pendulum which sways on the radial outside of the revolving shaft of said Rota according to the 
centrifugal force on an axial gap mold motor according to claim 2 and accompanying rotation of said 
Rota in said Rota comes to change said centrifugal force into the force of the direction of an axis of 
said revolving shaft of said Rota. 

[Claim 4] Rota which has a magnet and rotates a revolving shaft as a core, and the stator which has a 
coil, The supporter formed in concentric circular [ said / revolving shaft and concentric circular ], and 
the counter pendulum prepared free [ rocking ] to said supporter, The press section which is 
mechanically contacted by said counter pendulum and presses said Rota in the direction of an axis of 
said revolving shaft according to rocking of said counter pendulum, It is the axial gap mold motor which 
equipped the sense and reverse sense of press by said press section with the energization section 
which energizes said Rota. Between said magnets and said coils An air gap is established in the 
direction which meets the axis of said revolving shaft. Said Rota The axial gap mold motor which moves 
so that said air gap may change by resisting the energization force by said energization section, and 
moving to the sense of the press by said press section when pressed by said press section according to 
rocking of said counter pendulum accompanying rotation of said Rota. 

[Claim 5] It is the axial gap mold generator which it is the axial gap mold generator equipped with Rota 
which has a magnet, and the stator which has a coil, and an air gap is established between said magnets 
and said coils, and moves in said Rota according to rotation of said Rota so that said air gap may 
change. 

[Claim 6] It is the axial gap mold motor generator which it is the axial gap mold motor generator 
equipped with Rota which has a magnet, and the stator which has a coil, and an air gap is established 
between said magnets and said coils, and moves in said Rota according to rotation of said Rota so that 
said air gap may change. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to a suitable axial gap mold motor generator, 
when outputting and inputting the energy as a turning effort about an axial gap mold motor, a generator, 
and a motor generator to the flywheel which surfaced for example, by the superconduction magnetic 
bearing. 
[0002] 

[Description of the Prior Art] For example, an axial gap mold motor generator may be used for 
superconduction magnetic levitation equipment. When taking out power, this axial gap mold motor 
generator generates power from the rotational energy of a flywheel as a generator, while rising to 
surface by the superconduction magnetic bearing and carrying out high-speed rotation of the flywheel of 
a non-contact condition as a motor, in order to store power in the form of rotational energy. 
[0003] Moreover, generally the axial gap mold motor is used widely. Since the polygon mirror of the 
light-scanning system with which devices, such as a laser beam printer, a bar code scanner, and 
facsimile, are equipped is driven, the axial gap mold motor given in JP,8-182295,A which is the example 
is used. 
[0004] 

[Problem(s) to be Solved by the Invention] The axial gap mold motor generator (a motor, generator) of 
the general former is shown in drawing 3 . As shown in drawing 3 , the air gap delta of Rota 12 which has 
a magnet 1 1 in the axial gap mold motor and motor generator of the general former, and the stator 14 
equipped with a coil 13 was fixed. 

[0005] From this, in the axial gap mold motor, the magnetic field strength which acts on a coil 13 
became fixed, and the excess and deficiency of an excitation value occurred to the demand torque by 
the side of the load in each rotational frequency, and loss of a power converter like the inverter in the 
increment in loss and drive circuit of a motor increased, and it had become the temperature rise of a 
motor, and the cause of degradation. 

[0006] Furthermore, in order to make the output voltage regularity since output voltage changes by 
change of the Rota rotational frequency when an axial gap mold motor generator is used as a generator, 
voltage adjustment equipment (AVRrAutomatic Voltage Regulator) was indispensable to the output 
circuit. 

[0007] An axial gap mold motor which loss of a motor etc. does not increase according to a rotational 
frequency is desired. An axial gap mold motor which loss of a motor etc. does not increase is desired by 
changing the magnetic field strength which acts on a coil according to a rotational frequency. When used 
as a generator, an axial gap mold generator which can suppress fluctuation of the output voltage by 
change of the Rota rotational frequency to the minimum is desired. While loss of a motor etc. does not 
increase according to a rotational frequency as a motor, an axial gap mold motor generator which can 
suppress fluctuation of the output voltage by change of the Rota rotational frequency as a g nerator to 
the minimum is desired 

[0008] In addition, the following motors are indicated by JP,8-80019A as a motor which can adjust 
output characteristics. When it has Rota which has the magnet made into the shape of a semicircle drill 
which inclined in shaft orientations, a stator equipped with the coil which inclined so that an end face 
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might maintain this Rota and a uniform air gap, and the spring prepared in the shaft of said Rota and 
Rota is located in the location where the load to the shaft orientations by the load and the repulsive 
force of said spring balance, it is the motor which adjusts the magnitude of said air gap. 
[0009] The following are indicated by JP,9 — 331660,A as a gap control mold motor which can control the 
gap between a stator and Rota and can acquire a necessary torque characteristic. Rota supported free 
[ rotation ] and two or more stators arranged around said Rota so that the peripheral face of said Rota 
may be faced, respectively, The peripheral face of said Rota is received in said two or more stators, 
respectively. Advance / migration means for making it retreat, It has the torque meter which detects 
the output torque of said Rota, and the controller to which said two or more stators are moved with said 
migration means so that the output torque detected with said torque meter may serve as a 
predetermined value. 

[0010] The field which counters the rotation magnetic pole of an auxiliary pole gear tooth is formed in 
JP,8-298737,A in the shape of radii along with the inner skin of a rotation magnetic pole as stator 
structure of a dynamo-electric machine, and the purport (the improvement effect of cogging torque / 
torque ripple is also born by changing a gap) which controls the gap of a rotation magnetic pole and the 
auxiliary pole interdentium to a hand of cut is indicated. 

[001 1] The purpose of this invention is offering the axial gap mold motor which loss of a motor etc. does 
not increase according to a rotational frequency. Other purposes of this invention are changing the 
magnetic field strength which acts on a coil according to a rotational frequency, and are offering the 
axial gap mold motor which loss of a motor etc. does not increase. The purpose of further others of this 
invention is offering the axial gap mold generator which can suppress fluctuation of the output voltage 
by change of the Rota rotational frequency to the minimum, when used as a generator. The purpose of 
further others of this invention is offering the axial gap mold motor generator which can suppress 
fluctuation of the output voltage by change of the Rota rotational frequency as a generator to the 
minimum while loss of a motor etc. does not increase according to a rotational frequency as a motor. 
[0012] 

[Means for Solving the Problem] The The means for solving a technical problem is expressed as follows. 
The account of ** of parenthesis (), a number, the notation, etc. is carried out to the technical matter of 
the claim correspondence under the expression. Although the number, a notation, etc. clarify relation 
corresponding to coincidence - between the technical matter corresponding to a claim, and the 
technical matter of at least one gestalt in the plural voice of operation, they are not to show that the 
technical matter corresponding to a claim is limited to the technical matter of the gestalt of operation. 
[0013] The axial gap mold motor of this invention is an axial gap mold motor (20) equipped with the 
magnet (Rota (26 which has 27)), and the stator (22) which has a coil (23), and between said magnets 
(27) and said coils (23), an air gap (delta) is established, and according to said rotation of Rota (26), said 
Rota (26) moves so that said air gap (delta) may change. 

[0014] In the axial gap mold motor (20) of this invention, said Rota (26) moves according to an operation 
of the centrifugal force accompanying said rotation of Rota (26). 

[0015] the axial gap mold motor (20) of this invention — setting — said Rota — (26) — said Rota — 
the centrifugal force accompanying rotation of (26) — said Rota — the pendulum (31) which sways on 
the radial outside of the revolving shaft (25) of (26) — said centrifugal force — said Rota — it moves 
according to an operation of the force which it comes to change into the force of the direction of an 
axis of said revolving shaft (25) of (26). 

[0016] The axial gap mold motor (20) of this invention A magnet (Rota (26 which has 27) and rotates a 
revolving shaft (25) as a core), The stator (22) which has a coil (23), and the supporter formed in 
concentric circular [ said / revolving shaft (25) and concentric circular ] (29), The counter pendulum 
prepared free [ rocking] to said supporter (29) (31), The press section which is mechanically contacted 
by said counter pendulum (31) and presses said Rota (26) in the direction of an axis of said revolving 
shaft (25) according to rocking of said counter pendulum (31) (34), It is the axial gap mold motor (20) 
which equipped the sense and reverse sense of press by said press section (34) with the energization 
section (28) which energizes said Rota (26). Between said magnets (27) and said coils (23) An air gap 
(delta) is established in the direction which meets the axis of said revolving shaft (25). Said Rota (26) 
When pressed by said press section (34) according to rocking of said counter pendulum (31) 
accompanying said rotation of Rota (26) By resisting the energization force by said energization section 
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(28), and moving to the sense of the press by said press section (34), it moves so that said air gap 
(delta) may change. 

[0017] The axial gap mold generator (20) of this invention They are a magnet (Rota (26 which has 27)) f 
and the axial gap mold generator (20) equipped with the stator (22) which has a coil (23). Between said 
magnets (27) and said coils (23), an air gap (delta) is established, and according to said rotation of Rota 
(26), said Rota (26) moves so that said air gap (delta) may change. 

[0018] The axial gap mold motor generator (20) of this invention They are a magnet (Rota (26 which has 
27)), and the axial gap mold motor generator (20) equipped with the stator (22) which has a coil (23). 
Between said magnets (27) and said coils (23), an air gap (delta) is established, and according to said 
rotation of Rota (26), said Rota (26) moves so that said air gap (delta) may change. 
[0019] 

[Embodiment of the Invention] One operation gestalt of the axial gap mold motor generator of this 
invention is explained. 

[0020] Drawing 1 is the sectional side elevation showing the 1st operation gestalt of the axial gap mold 
motor generator of this invention. First, the configuration of the axial gap mold motor generator 20 of 
the 1st operation gestalt is explained. 

[0021] The axial gap mold motor generator 20 is equipped with the permanent magnet 27 fixed to a 
frame 21, the stator 22 fixed to the inside top face of a frame 21, the coil 23 wound around the stator 
22, the revolving shaft 25 supported free [ rotation ] through bearing 24 to the frame 21, Rota 26, and 
Rota 26. 

[0022] Rota 26 is attached by the spline or the key to the revolving shaft 25. Thereby, to the revolving 
shaft 25, although transfer of the running torque between a revolving shaft 25 and Rota 26 is made, 
Rota 26 is constituted in the direction of an axis of a revolving shaft 25 (the vertical direction) so that it 
may be movable. 

[0023] The spring 28 in the condition of having been compressed is formed between the inferior surface 
of tongue of Rota 26, and step 27a of a revolving shaft 25. Thereby, Rota 26 is always energized upward 
with the spring 28. 

[0024] In the interior of a frame 21, the disk section 29 prepared so that the diameter might be 
expanded from the shaft center of a revolving shaft 25 to concentric circular is formed in the upper part 
of a revolving shaft 25. Two or more counter pendulums 31 are arranged equally [ the hoop direction 
regular intervals of the disk section 29 ] at the periphery section of the disk section 29. The counter 
pendulum 31 is attached in the condition of having been hung in the location of the supporting point 32, 
to the disk section 29, and rocking of it is enabled a radial outside and inside the revolving shaft 25 
focusing on the supporting point 32. The counter pendulum 31 which rocks the supporting point 32 as a 
core, and the arm 33 which moves in one are attached in the supporting point 32. The point 34 of an 
arm 33 moves the supporting point 32 in the shape of radii as a core. 

[0025] The point 34 of an arm 33 is pressed upward by inside top-face 26a of Rota 26 energized with 
the spring 28 in the condition that Rota 26 is not rotating. The point 34 pressed by inside top-face 26a 
is supported in the condition of having been pinched between the step 35 prepared in the inferior- 
surface-of-tongue side of the disk section 29, and inside top-face 26a. 
[0026] Next, actuation of the axial gap mold motor generator 20 is explained. 

[0027] If the rotational frequency of Rota 26 increases when the axial gap mold motor generator 20 
operates as a generator or a motor, the counter pendulum 31 will sway outward [ of a revolving shaft 
25 / radial ] focusing on the supporting point 32 according to a centrifugal force. When the counter 
pendulum 31 sways according to a centrifugal force, the point 34 of an arm 33 presses inside top-face 
26a of Rota 26 downward. At this time, Rota 26 resists the energization force with a spring 28, and falls 
downward, consequently the air gap delta between the permanent magnet 27 of Rota 26 and the coil 23 
of a stator 22 becomes large. 

[0028] While the axial gap mold motor generator of the general former is operating as a generator, with 
the axial gap mold motor generator 20 of this operation gestalt, fluctuation of output voltag is 
suppr ssed with th increment in the rotational frequency of Rota to th minimum because an air gap 
delta becomes large with the place which progresses to the inclination which output voltage increases at 
the increment in the rotational frequency of Rota 26 and the field fore of acting on a coil 23 becomes 
small. Consequently, adjustment width of face of the output voltage by voltage adjustment equipment 
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(AVR) can be made small compared with the former. 

[0029] Moreover, while the axial gap mold motor generator of the general former is operating as a motor, 
with the axial gap mold motor generator 20 of this operation gestalt, the increment in iron loss can be 
suppressed because an air gap delta becomes large at the increment in the rotational frequency of Rota 
26 with the place which progresses to the inclination for iron loss to become large with the increment in 
the rotational frequency of Rota and the field force of acting on a coil 23 becomes small. 
[0030] When the axial gap mold motor generator 20 operates as a motor, when the rotational frequency 
of Rota 26 goes up, since the field force of acting on a coil 23 becomes small, compared with the time of 
rotation starting of Rota 26, it is in the inclination for an output torque to become small, as mentioned 
above. 

[0031] Here, when an axial gap mold motor generator (or motor) is used for an electric vehicle or the 
so-called hybrid car, it takes to the increment in the rotational frequency of Rota equivalent to the 
rotational frequency of a tire, and even if the running torque for driving a tire becomes small somewhat, 
a problem big when driving the vehicle is not produced. As mentioned above, it is suitable to apply to the 
load with which the axial gap mold motor generator 20 (or motor of the same structure as the axial gap 
mold motor generator 20) in the inclination to take to the increment in the rotational frequency of Rota 
26, and for an output torque to become small is taken to the increment in a rotational frequency like an 
electric vehicle or the so-called hybrid car and with which it is sufficient for required torque at least. 
[0032] Next, the 2nd operation gestalt is explained with reference to drawing 2 . 

[0033] First, the configuration of the axial gap mold motor 40 of the 2nd operation gestalt is explained. 
[0034] The axial gap mold motor 40 is equipped with the permanent magnet 47 fixed to a frame 41, the 
stator 42 fixed to the inside inferior surface of tongue of a frame 41, the coil 43 wound around the 
stator 42, the revolving shaft 45 supported free [ rotation ] through bearing 44 to the frame 41, Rota 46, 
and Rota 46. 

[0035] Rota 46 is attached by the spline or the key to the revolving shaft 45. Thereby, to the revolving 
shaft 45, although transfer of the running torque between a revolving shaft 45 and Rota 46 is made, 
Rota 46 is constituted in the direction of an axis of a revolving shaft 45 (the vertical direction) so that it 
may be movable. 

[0036] The spring 48 in the condition of having been compressed is formed between the inferior surface 
of tongue of Rota 46, and step 47a of a revolving shaft 45. Thereby, Rota 46 is always energized upward 
with the spring 48. 

[0037] In the interior of a frame 41, the disk section 49 prepared so that the diameter might be 
expanded from the shaft center of a revolving shaft 45 to concentric circular is formed in the upper part 
of a revolving shaft 45. Two or more counter pendulums 51 are arranged equally [ the hoop direction 
regular intervals of the disk section 49 ] at the periphery section of the disk section 49. The counter 
pendulum 51 is attached in the condition of having been hung in the location of the supporting point 52, 
to the disk section 49, and rocking of it is enabled a radial outside and inside the revolving shaft 45 
focusing on the supporting point 52. The counter pendulum 51 which rocks the supporting point 52 as a 
core, and the arm 53 which moves in one are attached in the supporting point 52. The point 54 of an 
arm 53 moves the supporting point 52 in the shape of radii as a core. 

[0038] The point 54 of an arm 53 is pressed upward by inside top-face 46a of Rota 46 energized with 
the spring 48 in the condition that Rota 46 is not rotating. The point 54 pressed by inside top-face 46a 
is supported in the condition of having been pinched between the step 55 prepared in the inferior- 
surface-of-tongue side of the disk section 49, and inside top-face 46a. 
[0039] Next, actuation of the axial gap mold motor 40 is explained. 

[0040] If the rotational frequency of Rota 46 increases when the axial gap mold motor 40 operates, the 
counter pendulum 51 will sway outward [ of a revolving shaft 45 / radial ] focusing on the supporting 
point 52 according to a centrifugal force. When the counter pendulum 51 sways according to a 
centrifugal force, the point 54 of an arm 53 presses inside top-face 46a of Rota 46 downward. At this 
time, Rota 46 resists the energization force with a spring 48, and falls downward, consequently the air 
gap delta between the permanent magnet 47 of Rota 46 and the coil 43 of a stator 42 becomes small. 
[0041] Since an air gap delta will become small and the field force of acting on a coil 43 will become 
large if the rotational frequency of Rota 46 goes up when the axial gap mold motor 40 operates, it is in 
the inclination for an output torque to become large, compared with the time of rotation starting of Rota 
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46. 

[0042] Here, when an axial gap mold motor generator (or motor) is used for a pump, the running torque 
for taking and carrying out a pumping to the increment in th rotational frequency of Rota equivalent to 
pumping actuation must be large. As mentioned above, it is suitable to apply to the load which takes like 
a pump the axial gap mold motor 40 in the inclination to take to the increment in the rotational 
frequency of Rota 46, and for an output torque to become large to the increment in a rotational 
fr quency, and needs big torque. 

[0043] As explained above, according to the 1st or 2nd operation gestalt, the following operation 
effectiveness can be done so. 

[0044] Since according to the 1st operation gestalt it is not based on change of the rotational frequency 
of Rota but the output voltage of a generator becomes fixed, an abbreviation or simplification of an 
output circuit of voltage adjustment equipment is attained, and cost reduction and efficient-ization can 
be attained. When the axial gap mold motor generator of the 1st operation gestalt is especially used for 
sup rconduction magnetic levitation equipment, in case the power stored in the flywheel as rotational 
energy is outputted, the rotational frequency of Rota essentially changes (it decreases with the passage 
of time). Moreover, similarly, when the 1 st operation gestalt is used for an aerogenerator, the rotational 
frequency of Rota is always changed according to a wind force. Furthermore, the 1st operation gestalt is 
used for a hybrid car, and also when generating electricity from the rotational energy which became 
excessive at the time of braking, the rotational energy (rotational frequency) changes with operational 
status. The 1st operation gestalt has especially effectiveness, when the rotational frequency of Rota 
essentially changes as mentioned above, even if it usually enters in an operation (generation of electrical 
energy) condition. 

[0045] According to the 1st and 2nd operation gestalt, since the excitation value over each Rota 
rotational frequency turns into a proper value to a need value, the iron loss of a motor and loss of the 
motor inverter for a drive decrease, and an exoergic fall and effectiveness improve. 

[0046] Usually, in a general motor, if a rotational frequency generally goes up, iron loss will become large. 
On the other hand, since the air gap between the coil of a stator and the permanent magnet of Rota will 
become large if a rotational frequency goes up when the axial gap mold motor generator of the 1 st 
operation gestalt is used as a motor, the field force of acting on a coil becomes small, and iron loss can 
be reduced. 

[0047] With the 1st and 2nd operation gestalt, it carries out regulating automatically of the air gap 
between the coil of a stator, and the permanent magnet of Rota mechanically proportionally, 
corresponding to the rotational frequency of Rota. In the 1st and 2nd operation gestalt, in case an air 
gap is adjusted, the Rota side is moved. 

[0048] In case the Rota side is moved, a centrifugal force when Rota rotates is used. The centrifugal 
force is changed into the force of the direction of a revolving shaft of Rota. A pendulum is used on the 
occasion of conversion of the force. As the pendulum, various kinds of pendulums can be considered 
and it is not limited to the structure explained above. 

[0049] The centrifugal force which changes to Rota at a rotational frequency can be used, and the 
direction location for excitation of a magnetic axis can be changed. For example, the device to which 
Rota is moved up and down is established by the arm connected to the counter pendulum and the 
pendulum, and an air gap is automatically adjusted to the predetermined plan location to a rotational 
frequency. 

[0050] The counter pendulum which sways on the radial outside with rotation of Rota can function as a 
flywheel, and can equalize fluctuation of rotational speed using the inertia, and can make a lot of energy 
hold in the axial gap mold electric (generation of electrical energy) machine of the 1st and 2nd operation 
gestalt. Therefore, when the axial gap mold motor generator of the 1st operation gestalt is used for 
superconduction magnetic levitation equipment turning effort (rotational energy) can be stably 
transmitted between the flywheels for stationary energy storage supported by only the superconduction 
magnetic bearing. 
[0051] 

[Effect of the Invention] According to the axial gap mold motor of this invention, since the excitation 
value over each Rota rotational frequency turns into a proper value to a need value, the iron loss of a 
motor and loss of the motor inverter for a drive decrease, and an xoergic fall and effectiveness 
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improve. 

[0052] Since according to the axial gap mold generator of this invention it is not based on change of the 
rotational frequency of Rota but the output voltage of a generator becomes fixed, an abbreviation or 
simplification of an output circuit of voltage adjustment equipment is attained, and cost reduction and 
efficient-ization can be attained. 

[0053] When operating as a motor according to the axial gap mold motor generator of this invention 
Since the excitation value over each Rota rotational frequency turns into a proper value to a need value, 
while the iron loss of a motor and loss of the motor inverter for a drive decrease and an exoergic fall 
and effectiveness improve Since it is not based on change of the rotational frequency of Rota but the 
output voltage of a generator becomes fixed when operating as a generator, an abbreviation or 
simplification of an output circuit of voltage adjustment equipment is attained, and cost reduction and 
efficient-ization can be attained. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the sectional side elevation showing the axial gap mold motor generator of the 

I st operation gestalt of this invention. 

[Drawing 2] Drawing 2 is the sectional side elevation showing the axial gap mold motor generator of the 
2nd operation gestalt of this invention. 

[Drawing 3] Drawing 3 is the sectional side elevation showing the axial gap mold motor generator of the 
general former. 
[Description of Notations] 

I I Magnet 

12 Rota 

13 Coil 

14 Stator 

20 Axial Gap Mold Motor Generator 

21 Frame 

22 Stator 

23 Coil 

24 Bearing 

25 Revolving Shaft 

26 Rota 

26a Inside top face 

27 Permanent Magnet 
27a Step 

28 Spring 

29 Disk Section 

31 Counter Pendulum 

32 Supporting Point 

33 Arm 

34 Point 

35 Step 

40 Axial Gap Mold Motor 

41 Frame 

42 Stator 

43 Coil 

44 Bearing 

45 Revolving Shaft 

46 Rota 
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47a Step 
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49 Disk Section 
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51 Counter Pendulum 

52 Supporting Point 

53 Arm 

54 Point 

55 Step 
delta Air gap 
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